Objective: Patients with hyperuricemia is often associated with hyperlipidemia. Therefore, the relationship between serum apolipoprotein A1 (Apo-A1) and serum uric acid (UA) level was studied. Methods: Seventy-three patients with gout, 43 patients with hyperuricemia, and 70 healthy controls were enrolled in the study. The liver and kidney function, blood glucose, blood lipid and other biochemical indicators were detected, and Apo-A1 content was detected by enzyme-linked immunosorbent assay. Results: 73 patients with gout, 43 patients with hyperuricemia, and 70 healthy controls were included in the study. None of the patients had diabetes, hypertension, coronary heart disease, or other chronic diseases. There was no difference in blood lipids among the three groups. The lower expressed Apo-A1 was validated in the hyperuricemia group and gout group (P < 0.001). Among all patients, Apo-A1 levels were negatively correlated with plasma UA level (R 2 = −0.4925, P < 0.0001). Conclusion: It was confirmed that Apo-A1 was related to the change of plasma UA level to some extent.
INTRODUCTION
Gouty arthritis is a heterogeneous group of disorders of purine metabolism and/or uric acid (UA) excretion. Hyperuricemia (400 μmol/L at 37°C, i.e., 6.8 mg/dl) is the most important biochemical basis of gout. However, not all patients with hyperuricemia will eventually develop gout, and there is no absolute relationship between blood UA level and gout. [1] Factors that have contributed to the development of hyperuricemia in recent years have become a research hot spot. It is well known that gout patients are often accompanied by hyperlipidemia. Apolipoprotein A1 (Apo-A1), which is mainly synthesized by hepatocytes and intestinal cells, is a major component of high-density lipoprotein (HDL). [2] HDL endows Apo-A1 with more pleiotropic anti-atherosclerosis effects, and the second major feature is HDL's anti-inflammatory properties. [3] However, there are few reports on the relationship between serum Apo-A1 levels and blood UA levels in gout patients. In this study, we measured the correlation between Apo-A1 level and serum UA in hyperuricemia patients to better understand the relationship between lipid metabolism and urea metabolism.
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METHODS

Patients
All patients were admitted to the Department of Rheumatology and Immunology, Beijing Luhe Hospital, Capital Medical University from November 2018 to January 2019, Beijing, China. There were three groups in our study, such as 73 patients with gout, 43 patients with hyperuricemia, and 70 healthy controls who according to the blood lipid match of gout group. To exclude the effects of blood lipids, there was no difference in blood lipid between the three groups. To exclude the effects of estrogen levels, all the patients were male. All patients with gout met the diagnostic criteria for gouty arthritis jointly issued by ACR/EULAR (American College of Rheumatology/European League Against Rheumatism) in 2015. All patients were excluded diabetes, coronary atherosclerotic heart disease, hypertension, abnormal liver function, renal insufficiency, thyroid disease, and other chronic diseases. All patients were excluded from infectious agents such as bacteria, fungi, and viruses.
Methods
All patients took 5 ml of venous blood in the fasting state. The blood samples were separated in 2 h using a high-speed refrigerated centrifuge (Thermo Fisher 2014 No. 1412022) and biochemical tests (blood glucose, blood lipid, UA, liver, and kidney functions) were performed. Serum Apo-A1 content was performed by Apo-A1 human enzyme-linked immunosorbent assay Kit (Shanghai Enzyme-linked Biotechnology Co., Ltd., Shanghai, China.).
Statistics
The clinical characteristics of the study groups were tested using a general linear model for unbalanced data with Bonferroni's multiple comparison tests. The relationship between plasma UA and Apo-A1 was analyzed by Pearson's correlation. Differences in hepatic Apo-A1 secretion among untreated and treated samples in cell models were analyzed by the Kruskal-Wallis test with Dunn's multiple comparisons. The P value for linear trend was calculated using a simple regression model. The healthy controls were matched according to the blood lipids of gout patients using R software 3.5.1 (https://www.r-project.org/).
RESULTS
Basic situation
A total of 186 patients were included in this study, including 73 in the gout group, 43 in the hyperuricemia group, and 70 in the healthy control group. All the patients in the three groups were male, with no abnormal gender. In age, the hyperuricemia group and gout group were lower than the healthy control group, and there was a statistically significant difference (P < 0.05). Body mass index (BMI) of gout group was higher than that of hyperuricemia group and healthy control group, and the difference was statistically significant (P < 0.05). Blood pressure, serum creatinine, and blood glucose levels in the three groups were all within the normal range. The levels of systolic blood pressure, diastolic blood pressure, creatinine, and blood glucose in the gout group were higher than those in the control group, with statistical differences (P < 0.05). The levels of diastolic blood pressure in the hyperuricemia group were higher than that in the control group, with statistical differences (P < 0.05). The blood UA of the hyperuricemia group and the gout group was higher than that of the healthy control group, with statistical differences (P < 0.05). There was no difference in blood lipid [ Table 1 ].
Apolipoprotein A1 level
The lower expressed Apo-A1 was validated in hyperuricemia group and gout group. The levels of Apo-A1 gradually increased in hyperuricemia, gout, and healthy controls [ Figure 1a and b].
Plasma Apo-A1 was negatively correlated with plasma UA: Plasma Apo-A1 level 21.61 ± 13.04 vg/ml was negatively Through multivariate linear analysis, the association of Apo-A1 with UA was established. through multiple linear analysis of age, BMI, blood pressure and biochemical indicators (serum creatinine, blood glucose, blood lipids, etc.), and plasma UA levels, UA was independently related to plasma Apo-A1 (β = −2.29, odds ratio = −3.96, P = 0.0001) [ Table 2 ].
DISCUSSION
Given the rise sharply over the past two decades gout prevalence, acute gouty arthritis is a major and growing public health problem. [4] Hyperuricemia is a common feature of the occurrence and the development of gout arthritis. Dyslipidemia is common in gout patients, and this study confirmed that Apo-A1 was negatively correlated with plasma UA level. In this study, the blood lipid of the gout group was matched with that of the control group. In other words, the hyperuricemia group, the gout group, and the control group were showed no significant difference in blood lipid. We confirmed that the Apo-A1 level of the hyperuricemia group (with gout attack and without gout attack) was significantly reduced. The level of Apo-A1 was negatively correlated with the plasma UA level.
Apo-A1 was negatively correlated with plasma UA levels, which was consistent with the recent article. [5] Another recent study suggested that plasma Apo-A1 in people with hyperuricemia (with gout attack and without gout attack) was no difference from the control group. [6] Conclusion was different from our study. The reasons for my analysis were as follows: there was a significant difference in plasma lipids between the hyperuricemia group and healthy control group in this study. That was, hyperuricemia group was hyperlipidemia group, whereas healthy control group was hyperlipidemia group. However, the plasma lipid of the selected population in our study was matched, which may lead to different conclusions.
HDL, which transports cholesterol in reverse through the walls of blood vessels, lowers cholesterol levels and has anti-inflammatory and antithrombotic properties. [7] Apo-A1 is the main apolipoprotein component of HDL and has the main function of reversing cholesterol transport. In addition, Apo-A1 is immunogenic. Some studies have suggested that Apo-A1 autoimmunity may affect HDL level and function. [8] In our study, Apo-A1 22±0.39 ---P 1 , P 2 , and P 3 in the table were the P values of the paired t-test in the control group and the hyperuricemia group, the control group and the gout group, and the hyperuricemia group and the gout group. ApoA1: Apolipoprotein A1, UA: Uric acid, BMI: Body mass index, GLu: Blood glucose, HDL: High-density lipoprotein showed an inverse relationship with blood UA level. It may indicate that lipid metabolism and UA metabolism are crossed to some extent. The intersection of these two metabolisms may explain why gout patients are more likely to be obese or why lipid-lowering drugs have a synergistic effect on UA.
Our study is a bit thin, only confirming the correlation between Apo-A1 and UA level. In a recent study, it was suggested that gout patients had elevated levels of Apo-A1 in the acute phase of arthritis. [6] We believe that increased Apo-A1 levels during acute gouty arthritis may be associated with spontaneous regression, and a clinical process involving a "shutdown" mechanism involving self-healing or spontaneous regression to affect acute gout flares has been proposed. [9] Serum UA stimulates the secretion of Apo-A1 mRNA in a dose-dependent manner in normal human liver cells. However, chronic hyperuricemia induces excessive deposition of high dose monosodium urate crystals (MSU crystals). It causes the liver to run out of Apo-A1, which can lead to a decrease in Apo-A1 levels. On the other hand, Apo-A1 may affect the inflammatory cells and inflammatory factors to some extent, thus, Apo-A1 playing an anti-inflammatory role. Apo-A1 inhibits the activation of CD11b through the atp-binding transporter A-I transporter pathway and penetrates into the inflammatory site to play an antiinflammatory role on human monocytes. [10] During the development of gout, the expression of interleukin (IL)-1β (a key pro-inflammatory cytokine in the pathogenesis of gout) was decreased in the presence of Apo-A1. [11] [12] [13] Although the exact mechanism of action has not been fully elucidated, Apo-A1 may affect cell interactions. [14] Apo-A1 has also been observed to inhibit lymphocyte migration by reducing adhesion expression, thereby acting as an antiinflammatory. In addition, Apo-A1 prevented t-cell-stimulated monocytes from releasing IL-1β in vitro. However, the role of Apo-A1 in regulating cell-cell contact inhibition is still unknown. [15] The phenomenon that Apo-A1 decreases with the increase of serum UA, whether it was related to the formation of MSU crystals, needs further study.
CONCLUSION
Apo-A1 may participate in the occurrence and development of hyperuricemia through multiple factors. The specific mechanism needs further study.
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